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PREFACE

The study on dynamics of multibody systems is closely related to and has great influence on
biomcchanics, spacecraft control, robotics, road and rail vehicle design, dynamics of machinery.
Dynamics of multibody systems is rapidly developed in recent years as its theory and developed
softwares are serviced widely to above practical engineering fields.

In recent decade, two International Symposiums on Dynamics of Multibody Systems,spon-
sored by IUTAM in Munich in 1977 and by IUTAM / IFTOMM in Udine in 1985, anda large
number of research papers in the ficld attracted great attention of many Chincse scicntists. In
1986, a first Chincsc Symposium on Dynamics of Multi-rigidbody Systems was held in Beijing
to exhibit Chinesc rescarch works.In 1988, a Study Institute on Dynamics of Flexible Multibody
Systems was held in Changchun, where six key lectures were given by Chinese leading experts.
Since that time a considerable progress has been made in the ficld. Therefore the Dynamics,
Viberation and Control Technical Committee(DVCTC) initiates and sponsones a Symposium
on Dynamics of Multibody Systems—Theory, Computational Method and Application, which
will be held at Shanghai Jiao Tong University(SITU),Shanghai. The submission papers for the
Symposium transcend those for the previous two both in number and in scope. The research
cmphasis of authors have becn from multi—rigidbody systems to flexible multibody systems,
from theories to engincering application and controls. They also attach importance to computer
aided analysis of cngincering problems successfully. In the proceedings we select 49 papers pres-
ented at the Symposium, which are organized into the following main topics: 1) Theory and
Formulation; 2) Computational method and software; 3) Control Problems; 4) Manipulating
Robot; 5) Application in Engincering, and are published in a whole paper or a detailed abstract.
From the proceedings readers may completely understand research developments and tenden-
cics of multibody dynamics in China.

The Symposium is organized by the Group of Muitibody System Dynamics and Robotics
of DVCTC and hosted by the Department of Engineering Mechanics of SJTU, and supported
by CSTAM and Shanghai Socicty of Mcchanics. We wish to thank all these units.

The publication of this procceding before the Symposium being held is impossible without
the help and excellent work of the staff of the Office of CSTAM, the Department of Enginecring
Mechanics of SJITU and East China Institute of Technology. Furthermore, thanks are duc to

thc Shanghai Jiao Tong University Press for an agrecable and cfficient coopcration.

Hong Jiazhen

Shanghai Jiao Tong University
August, 1992
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GAUGE THEORY OF ROTATION AND ITS APPLICATIONS
IN FLEXIBLE - BODY DYNAMICS
Feng Guanmin  Wang Bin Lu Youfang

(Jilin University of Technology, Changchun 130025 )

Abstract Concepts from gauge theory arc used to study dynamics of flexible bodies in
large rotational motion. The coupling between deformation and rotating motion of the body is
determined by a simple and universal rule,that is to say, substitution of gauge covariant deriva-
tive for ordinary time derivative. Exact equations of motion for an elastic body undcrgoing
overall rotation arc derived by this rule and discussed. Several cxamples are presented illus-
trating thc application of the formalism.

Kcy words  Flexible body, Rotational motion, Gauge theory



